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An ink jet print head, comprising: 



CLEAN VERSION OF THE PENDING CLAIMS 



EXHIBIT B 




a plurality of ink channels disposed in a common plane, each of said channels having 
at least one orifice for projecting ink towards a substrate; and 

an ink heater made of a thermistor material, the ink heater having a substantially 
planar configuration and extending in a plane generally parallel to the plane of the ink 
channels and adjacent to the ink channels. 

2. The print head of claim 1, wherein the ink heater is made of a thermistor material 
having a positive temperature coefficient. 

3. The print head of claim 1, wherein the ink heater is made of a ceramic thermistor 
material. 

4. The print head of claim 2, wherein the thermistor material includes a first side and a 
second side, and the ink heater includes a first electrode and a second electrode located on 
the first side of the thermistor material, wherein heat is generated on the first side of the 
thermistor material between the first and second electrodes. 
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5. The print head of claim 4, further comprising a first lead electrically coupled to the 
first electrode, and a second lead electrically coupled to the second electrode. 



6. The Vint head of claim 4, wherein the ink heater include a first edge and a second 
edge, the firsAedge is located opposite from the second edge, the first and second edges 
extend in a direction which is substantially perpendicular to the plurality of ink channels, the 
first electrode extends along the first edge and the second electrode extends along the second 
edge, wherein they first and second electrodes are opposite from one another and 
substantially parallelX 



7. The print head of claim 6, wherein the first electrode extends near a center portion of 
the thermistor material, and the second electrode extends near the center portion of the 
thermistor material, wherein the first and second electrodes are in close proximity to one 
another so as to minimize the time the ink heater reaches equilibrium. 



8. The print head of claim 4, wherein the plurality of ink channels include one or more 
channels which dissipate heat at a higher rate than other channels, and the first and second 
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electrodes are located in an arrangement so that the thermistor material generates greater 
heat in a first area located adjacent the one or more channels than a second area adjacent the 
other channels. 



9. The print head of claim 8, wherein the plurality of ink channels include outside 
channels and inside channels, and the first and second electrodes include a first end and a 
second end and a mid-portion, wherein the first and second ends are wider than the mid- 
portion, wherein greater heat is generated adjacent the outside channels than adjacent the 
inside channels. 



10. The print head of claim 8, wherein the plurality of ink channels include outside 
channels and inside channels, the first and second electrodes include a first end and a second 
end and a mid-portion, wherein the first and second ends are narrower than the mid-portion, 
wherein greater heat is generated adjacent the inside channels than adjacent the outside 
channels. 



1 1 . The prinkhead of claim 4, wherein the ink heater includes a first longitudinal edge, a 
second longitudinal edge, a first transverse edge and a second transverse edge, the first 
longitudinal edge is located opposite from the second longitudinal edge, the first and second 
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longitudinal edges extend in a direction which is substantially perpendicular to the plurality 
of ink channels, the first transverse edge is located opposite from the second transverse 
edge, the firsthand second transverse edges extend in a direction which is substantially 
parallel to the plurality of ink channels, the second electrode is substantially U-shaped and 
extends along the\first and second longitudinal edges and the first transverse edge, and the 
first electrode extends in an area defined by the U-shaped second electrode and in a direction 
parallel to the first ana second longitudinal edges. 



12. The print head of claim 5, further comprising: 

a top body portion having a first plurality of ink channel grooves extending in a 
longitudinal direction; 

an intermediate body portion having an upper side and a lower side, a second 
plurality of ink channel grooves extending in a longitudinal direction along the upper side, 
the upper side of the intermediate body portion located adjacent the top body portion 
wherein the first and second plurality of ink channel grooves form the plurality of ink 
channels; 

a main body portion located adjacent the lower side of the intermediate body portion; 

and 

wherein the ink heater is located between the lower side of the intermediate body 
portion and the main body portion. 
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13. Th\ print head of claim 12, wherein the main body portion includes a recess and first 




and second grooves extending in a longitudinal direction from the recess, wherein the recess 
receives the thetmistor material and the first and second grooves receive the first and second 
leads, respectively 



14. The print head of claim 13, wherein the thermistor material is secured to the 
intermediate body portion with thermally conductive adhesive, and an insulating air gap is 
formed in the recess between the thermistor material and the main body portion. 



15. The print head of claim 14, further comprising a print head controller electrically 
coupled to the ink heater, wherein a voltage potential is applied across the first and second 
leads. 



16. An ink jet print head comprising: 
a top body portion; 

an intermediate body portion having an upper side and a lower side, a plurality of ink 
channels disposed in a common plane along the upper side, each of said channels having at 
least one orifice for projecting ink towards a substrate, the upper side of the intermediate 
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body portion located adjacent the top body portion; 

a main body portion located adjacent the lower side of the intermediate body portion; 

and 

an ink heater made of a thermistor material, the ink heater having a substantially 
planar configuration and is located between the lower side of the intermediate body portion 
and the main body portion, and extends in a plane generally parallel to the plane of the ink 
channels and adjacent to the ink channels. 

17. The print head of claim 16, wherein the ink heater is made of a thermistor material 
having a positive temperature coefficient. 

18. The print head of claim 16, wherein the ink heater is made of a ceramic thermistor 
material. 

19. The print head of claim 17, wherein the thermistor material includes a first side and a 
second side, and the ink heater includes a first electrode and a second electrode located on 
the first side of the thermistor material, wherein heat is generated on the first side of the 
thermistor material between the first and second electrodes. 
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20. The print head of claim 19, further comprising a first lead electrically coupled to the 
first electrode, and a second lead electrically coupled to the second electrode. 

2 1 . The print head of claim 1 9, wherein the plurality of ink channels include one or more 
channels which dissipate heat at a higher rate than other channels, and the first and second 
electrodes are located in an arrangement so that the thermistor material generates greater 
heat in a first area located adjacent the one or more channels than a second area adjacent the 
other channels. 

22. The print head of claim 19, wherein the ink heater include a first edge and a second 
edge, the first edge is located opposite from the second edge, the first and second edge 
extend in a direction which is substantially perpendicular to the plurality of ink channels, the 
first electrode extends along the first edge and the second electrode extends along the second 
edge, wherein the first and second electrodes are opposite from one another and 
substantially parallel. 

23. The print head of claim 21, wherein the plurality of ink channels include outside 
channels and inside channels, and the first and second electrodes include a first end and a 
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second end and a mid-portion, wherein the first and second ends are wider than the mid- 
portion, wherein greater heat is generated adjacent the outside channels than adjacent the 
inside channels. 

24. The print head of claim 21, wherein the plurality of ink channels include outside 
channels and inside channels, the first and second electrodes include a first end and a second 
end and a mid-portion, wherein the first and second ends are narrower than the mid-portion, 
wherein greater heat is generated adjacent the inside channels than adjacent the outside 
channels. 

25. The print head of claim 19, wherein the ink heater include a first longitudinal edge, a 
second longitudinal edge, a first transverse edge and a second transverse edge, the first 
longitudinal edge is located opposite from the second longitudinal edge, the first and second 
longitudinal edges extend in a direction which is substantially perpendicular to the plurality 
of ink channels, the first transverse edge is located opposite from the second transverse 
edge, the first and second transverse edges extend in a direction which is substantially 
parallel to the plurality of ink channels, the first electrode is substantially U-shaped and 
extends along the first and second longitudinal edges and the first transverse edge, and the 
second electrode extends in an area defined by the U-shaped first electrode and in a direction 
parallel to the first and second longitudinal edges. 
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26. The pirint head of claim 16, wherein the main body portion includes a recess and first 
and second groVves extending in a longitudinal direction from the recess, wherein the recess 
receives the thenXistor material and the first and second grooves receive the first and second 
leads, respectively. \ 



27. The print head of claim 26, wherein the thermistor material is secured to the 
intermediate body portion with thermally conductive adhesive, and an insulating air gap is 
formed in the recess between the thermistor material and the main body portion. 

28. The print head of claim 27, further comprising a circuit electrically coupled to the 
ink heater, wherein a voltage potential is applied across the first and second leads. 



29. A thermistor for heating\ik in an ink jet print head, comprising: 

a planar member made Vf thermistor material having a positive temperature 

coefficient; and \ 

first and second electrodes extending on one side of said planar member. 
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30. The thWiistor of claim 29, further comprising a first edge and a second edge, the 
first edge is located opposite from the second edge, the first electrode extending along the 
first edge and the\econd electrode extends along the second edge, wherein the first and 
second electrodes are Opposite from one another substantially parallel. 



31. The thermistor of claim 29, wherein the first and second electrodes include means 
for thermally tuning the thermistor to the heat dissipation of the ink channels in the ink jet 
print head. 



32. The thermistor of claim 29, wherein the first and second electrodes are formed in a 
pattern so as to thermally tune the thermistor. 



33. A method of thermally tuning an ink heater for an ink jet print head comprising the 
steps of: 

forming the ink heater using a thermistor material; and 
attaching a plurality of electrodes to the ink heater. 
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34. The method of claim 33, wherein the plurality of electrodes are attached to the ink 
heater in a pattern based on the heat dissipation of the ink jet print head. 



35. The method of claim 33, wherein the thermistor material has a positive temperature 
coefficient. 



36. A methofcl of maintaining the ink in an ink jet print head at a uniform temperature 
wherein the ink jat print head has a plurality of ink channels generally disposed in a 
common plane, the method comprising the step of using a planar ink heater generally 
parallel to said commomplane and made of a thermistor material. 



37. The method of claim 36 wherein the thermistor material has a positive temperature 
coefficient. 

38. The print head of claim 13, wherein the thermistor material is secured to the 
intermediate body portion with thermally conductive adhesive. 
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39. The print head of claim 26, wherein the thermistor material is secured to the 
intermediate body portion with thermally conductive adhesive. 
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